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　要旨:　2016 年 12 月 12⊖16 日にオーストラリア南極局にて「南極研究科学委員
会（以下 SCAR）連続プランクトン採集器（以下 CPR）データベース専門家グルー











　Abstract:　The“Southern Ocean Continuous Plankton Recorder (SO-CPR) Survey 
Standards Workshop”was held at the Australian Antarctic Division on 12⊖16 December 
2016. The purposes of the workshop were to conﬁrm that consistent and high standards of 
species identiﬁcation, methodology, and data quality were being maintained amongst the 
main analysts in the SO-CPR Survey, and to discuss future training methods, including a 
SO-CPR manual that will include a counting rule book, and a future road map for the SO-
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CPR program. During the workshop we discussed a range of topics including: taxonomic 
resolution issues (particularly for Foraminifera and euphausiid larval identification and 
staging); laboratory methods (preservation and storage, with emphasis on maintaining 
correct pH); shipboard techniques; training methods; data handling (metadata, database, 
data sharing); gap analysis (spatial, temporal, data, quantitative); and future workshops/
conferences, including comprehensive training workshops for emerging SO-CPR survey 
partners (India). We agreed that there should be a larger workshop every two years to 
ensure that the high standards of the SO-CPR program are maintained.
　Keywords:　Continuous Plankton Recorder
1.　Background
　　The Southern Ocean Continuous Plankton Recorder (SO-CPR) Survey commenced in 
1991 with the purpose of mapping spatial and temporal variations in zooplankton patterns, 
and to make use of the sensitivity of plankton to environmental change as an early indicator 
of the health of the Southern Ocean ecosystem (Hosie et al., 2003). A continuous plankton 
recorder (CPR) can continuously collect surface zooplankton over a distance of 450 nautical 
miles during a single tow at normal ship speed. This enables rapid sampling over large 
areas, and mapping of the distribution of the surface zooplankton community in relation to 
ocean environments at large oceanic scales. The SO-CPR Survey involves numerous 
countries and analyses conducted by experienced and well recognized plankton and 
Antarctic researchers, albeit in several widely separated laboratories. Consequently, when 
we meet we take every opportunity to run workshops on methods and taxonomy to ensure 
that for quality control and assurance purposes the highest standards in procedures and 
identiﬁcation are maintained.
　　The Scientific Committee on Antarctic Research (SCAR) Expert Group on CPR 
Research (EG-CPR) was established to assist development and expansion of CPR research 
in the Southern Ocean and Antarctic waters. At the SCAR Standing Scientiﬁc Group–Life 
Science (SSG-LS) business meeting in Malaysia in August 2016, the EG-CPR was assessed 
in relation to progress and its continuation beyond the usual eight-year duration for expert 
groups. The success and output of the group was noted. It was decided that the group will 
continue but transition to form the SO-CPR Database Group, which will be focused more 
on maintaining quality control and assurance of data entered into the SCAR SO-CPR 
Database. This will be achieved primarily by conducting taxonomic and methodological 
standardization and training workshops.
　　The terms of reference for the SO-CPR Database Expert Group are to:
1.　continue to develop and maintain the SO-CPR Database and improve access for users;
2.　 ensure quality assurance and control of the data through regular training and 
standardization workshops; and
3.　 encourage other nations, especially developing Antarctic nations, to participate in the 
workshops, and so improve the spatial and temporal coverage of CPR tows around 
Antarctica.
　　An important future task aimed at maintaining high quality data is to develop and 
enhance the skills of current and new technicians. As a ﬁrst step it is necessary to conﬁrm 
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that the methods and identification procedures yield consistent high quality taxonomic 
results.
2.　Purpose of the workshop
　　The primary aim of the workshop was to conﬁrm that the three main analysts involved 
in the SO-CPR survey are maintaining consistent high standards in relation to species 
identiﬁcations, methods, and data quality. A secondary aim of the workshop was to discuss 
future training methods, including production of a SO-CPR manual that contains a counting 
rule book, and a future roadmap for the SO-CPR program. This workshop followed on from 
the 2010 Tokyo Standards Workshop (Takahashi et al., 2011), which was held to ensure 
quality control in the analysis of zooplankton species, and associated survey and laboratory 
methods.
3.　Workshop agenda and participants
　　Five participants from three countries attended the workshop (Table 1), including three 
CPR analysts (one from each country). The agenda for the workshop is shown in Table 2.
4.　Workshop summary
4.1.　Taxonomic resolution issues
　　The 2.5-day workshop focused on the resolution of issues associated with the 
taxonomic identiﬁcation of species currently registered in the SO-CPR database (Fig. 1); 
most of the time was spent considering Foraminifera and euphausiid larvae.
　　At the time of the 2010 Tokyo workshop, pelagic foraminiferans were considered to 
comprise one species (Neogloboquadrina pachyderma) south of the Sub-Antarctic Front 
(SAF). A biogeographic study of Southern Ocean foraminiferans (Meilland et al., 2016) has 
Table 1.  Workshop participant list.
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Table 2.  Agenda for the“SO-CPR Standards Workshop”.
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since revealed the occurrence of four major species (N. pachyderma, N. incompta, 
Globigerinita uvula, and Globigerina bulloides) south of the SAF. The identiﬁcation rules 
and counting points for the four major species and some minor species were checked in the 
laboratory. We agreed to identify the seven species/taxa of foraminiferans according to the 
latest version of the species list (Table 3). The identiﬁcation of euphausiid larvae was also 
checked, especially northern species including Euphasusia vallentini and E. longirostris. 
The taxonomic rules will be further updated in a new laboratory procedures manual.
4.2.　Laboratory methods
　　We discussed the importance of maintaining the correct preservation ﬂuid pH for long-
term storage of calcareous shelled zooplankton (Fig. 1). Formaldehyde is readily oxidized 
by atmospheric oxygen to formic acid, so the CPR samples are ﬁxed using a borax-buffered 
4% formaldehyde and seawater solution to prevent shell dissolution. However, we 
discovered that the pH of the preservation solution for some returned field samples and 
archived samples had become too acidic (< 7), and many of the archived foraminiferan 
samples were soft/soggy. Consequently, we agreed to routinely check the pH of the returned 
samples prior to processing.
　　The workshop also established a Dropbox folder, which participants can use for 
collating and archiving, and for exchange of taxonomic notes, guides, drawings, 
photographs, and other information that will assist analysts and managers.
4.3.　Species list
　　The newest species list for the SO-CPR database was checked using the Taxon Match 
of the World Resister of Marine Species (WoRMS: http://www.marinespecies.org/index.
php) name validation tool. WoRMS is an open-access inventory of all marine species, and is 
>90% complete (Costello et al., 2013). The tool performs a cross check of the spelling and 
taxonomic status of species against the WoRMS database, and returns standard taxonomic 
information with valid names. As a result of using Taxon Match there have been only minor 
adjustments needed to species/group names: for example, Amphipod to Amphipoda; 
Medusa to Cnidaria; Squid to Teuthida; Fish to Pisces. We also changed“Small calanoid 
copepods”to“Calanoida indet (small)”to match similar naming formats used for other 
Fig. 1.  Photograph showing checking of the taxonomic resolution in the laboratory (left), 
and assessing the pH of returned samples (right).
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Table 3.  Zooplankton species/taxa list for the SO-CPR Survey. C: Calyptopis stage, F: Furcilia stage.  
*Class; **Phylum; ***Infraclass; ****Subphylum. (1/3)
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Table 3.  Zooplankton species/taxa list for the SO-CPR Survey. C: Calyptopis stage, F: Furcilia stage.  
*Class; **Phylum; ***Infraclass; ****Subphylum. (2/3)
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Table 3.  Zooplankton species/taxa list for the SO-CPR Survey. C: Calyptopis stage, F: Furcilia stage.  
*Class; **Phylum; ***Infraclass; ****Subphylum. (3/3)
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groups in the list. We updated the list to the latest version, which currently includes 
260 species/taxa (Table 3).
4.4.　Database
　　The SCAR SO-CPR Database is registered with the Australian Antarctic Data Centre 
(AADC), and can be accessed at http://data.aad.gov.au/aadc/metadata/metadata.cfm?entry_
id=AADC-00099. From there it is distributed to various databases including GACS, 
biodiversity.aq, OBIS, GBIF, the Atlas of Living Australia, and others.
5.　Future directions
5.1.　Status Report
　　We proposed production of a special report to SCAR on the status and trends of 
Southern Ocean zooplankton, as a last task of the EG-CPR of eight years. This would be 
based primarily on SO-CPR data (cross-referenced with other studies, if available), and 
would collate current knowledge of the status of zooplankton including known species, 
community structure and biogeography, and perhaps assessment of their possible roles in 
the ecosystem. Much of this work has already been published in CPR-based research 
papers, atlases, reviews, and theses (>50 in total). The report will also identify any trends 
(seasonal or long-term) in relation to changes in abundance, shifts in distribution, timing of 
events, or changes in composition and community composition. It will bring together in one 
document all information derived from 25 years of the SO-CPR Survey. We set the aim of 
completing the report for presentation at the SCAR Business Meeting and Open Science 
Conference in Switzerland 2018.
5.2.　India training workshop
　　To date we have surveyed approximately 70% of the Southern Ocean, but clearly there 
are distinct gaps where sampling has been limited or has not occurred because of the lack of 
shipping activity. To expand the program we are at various stages of involving and assisting 
other nations (new ToR 3) in participating. We are planning a training workshop for 2017 to 
help India initiate Southern Ocean CPR work. The International Indian Ocean Expedition 
(IIOE) provides the opportunity to address the paucity of knowledge of Indian Ocean 
plankton, and subsequently contribute to understanding of their role in ecosystem dynamics. 
We have had discussions with scientists at the Goa National Centre for Antarctic and 
Oceanic Research (NCAOR) about running a CPR from Goa to Antarctica during the annual 
resupply of India＇s Antarctic station. To achieve this we will need to provide the necessary 
training to participants. We discussed the format for the Indian workshop.
5.3.　Future workshops/conferences
　　The next“SCAR Biology Symposium”will be held in Leuven, Belgium, in July 
2017, and the“SCAR Business Meeting and Open Science Conference”will be held in 
Davos, Switzerland in 2018. We will encourage high-level attendance by participants in our 
project, and a SO-CPR Database Group meeting to discuss the development of our CPR 
program will be held in association with the symposium.
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　　The new SO-CPR Database Group will focus more on maintaining the quality control 
and assurance of data entered into the SCAR SO-CPR Database. Our dataset is an important 
SCAR Business Product, and is dependent on regular taxonomy and methodology 
standardization workshops to maintain and ensure quality assurance and control of the data. 
We agreed that there should be a larger workshop every two years to ensure that the high 
standards of the SO-CPR program are maintained. We will plan a larger standardization 
workshop in 2018. Countries interested in joining SO-CPR will be encouraged to participate 
in those workshops.
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